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Description

[0001] The present invention relates to a disposable,
sterile fluid transfer device. More particularly, it relates
to a disposable sterile fluid transfer device, preferably in
the form of a connector or valve for use in the pharma-
ceutical and biopharmaceutical industry.

BACKGROUND OF THE INVENTION

[0002] In the pharmaceutical, biotechnology and even
food, beverage and cosmetics industries, it is often de-
sired to provide a processing system that is capable of
handling fluids in a sterile manner. This is designed to
prevent unwanted, often dangerous organisms, such as
bacteria as well as environmental contaminants, such as
dust, dirt and the like from entering into the process
stream and/or end product. It would be desirable to have
a completely sealed system but this is not always possi-
ble with the processes that take place in production.
[0003] There is a need for the introduction or removal
of materials from the process streamin order to add com-
ponents of the product, such as media or buffers to a
bioreactor; withdraw samples from the process stream
to check for microbial contamination, quality control,
process control, etc; and to fill the product into its final
container such as vials, syringes, sealed boxes, bottles
and the like.

[0004] Typically, the systemshave been made of stain-
less steel and the system is exposed to live steam before
use and then cleaned with chemicals such as caustic
solutions after use to ensure that all contaminants are
removed.

[0005] Steaming is the most effective means of steri-
lization. The use of steam in a set system is known as
steaming in place or SIP. Saturated steam carries 200
times the BTU heat transfer capacity of heated air be-
cause ofthe latentheatreleased by the steam as it chang-
es from vapor to liquid.

[0006] Several disadvantages exist with the use of
steam. Any connections to or openings of the system
made after the system has been SIP’d is an aseptic (but
not sterile) connection or opening. This increases the risk
of contamination of the entire system. One typically uses
alcohol wipes or an open flame to clean the components
to be connected, (e.g. connecting a sample collection
bag to a system after SIP has occurred) and thus mini-
mize the risk of contamination.

[0007] Also the high temperatures and pressure differ-
entials of the steam make the selection of filter materials
and components very difficult and limited and even then
an accidental pressure differential at high temperatures
can cause a filter, membrane or other non-steel compo-
nent to fail.

[0008] Additionally, such systems thatarereused need
to undergo rigorous testing and validation to prove to the
necessary authorities that the system is sterile before
each use. The expense of validation as well as the clean-
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ing regiment required is very high and very time consum-
ing (typically taking 1 to 2 years for approval). In addition,
some components are very difficult to adequately clean
after use in preparation for their next use. Manufacturers
are looking for ways to reduce both their costs and the
time to market for their products. One possible approach
is to adopt an all disposable system that is set up in a
sterile fashion, used and then thrown away.

[0009] The presentinvention provides a connectorthat
can be used in either the traditional steel system or dis-
posable system which provides both a means for steam
sterilizing the mating point of the connector to the system
as well as providing a sterile downstream area or com-
ponent, in pre-sterile condition, that can be disposed of
after use and not be recleaned.

SUMMARY OF THE INVENTION

[0010] The present invention is defined in claim 1. It
relates to a sterile transfer device for fluids, be they liquids
or gases. Itis comprised of a body having a bore formed
through at least a portion of its interior. Preferably, itis a
central bore formed through the entire length of the body.
Contained within the bore is amovable plunger. The body
has a first and a second end. The first end contains a
face designed to be attached to the upstream compo-
nent. The second end is connected to a downstream
component such as afilter, pipeline, sample bag and the
like. The plunger has corresponding first and second
ends. The first end of the plunger when in the closed
position is in alignment with the face of the body which
combined form a steamable surface and a sterile barrier
against the environment to the rest of the interior of the
body, the plunger and downstream components.
[0011] The downstream components are assembled
to the device and it is placed in the closed position. The
entire device and downstream components are steri-
lized, such as with gamma radiation. In use the device
and downstream components are attached by the face
to the upstream component such as afilter outlet, a tank
outlet, a "T" of a pipe and secured in place. The system
and the face of the device are then steam sterilized in
place. The device is then selectively opened when need-
ed establishing a sterile pathway through the device to
the downstream components.

IN THE DRAWINGS
[0012]

Figure 1 shows a cross sectional view of a first em-
bodiment of the present invention in a closed posi-
tion.

Figure 2 shows a cross sectional view of the first
embodiment of the present invention of Figure 1 in
an open position.

Figure 3 shows a cross sectional view of the first
embodiment of the present invention of Figure 1
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mounted to an upstream component.

Figure 4 shows a cross sectional view of a second
embodiment of the present invention in a closed po-
sition.

Figure 5 shows a cross sectional view of a second
embodiment of the present invention of Figure 3 in
an open position.

Figure 6 shows a cross sectional view of another
embodiment of the present invention.

Figure 7 shows a cross sectional view of another
embodiment of the present invention.

Figure 8 shows a cross sectional view of another
embodiment of the present invention.

Figure 9A shows a perspective view of a locking
mechanism of the present invention in unopened
condition.

Figure 9B shows a perspective view of the locking
mechanism of 9A of the present invention in the
opened condition.

Figure 9C shows a perspective view of the locking
mechanism of 9A of the present invention in the re-
closed position.

Figure 10A shows a perspective view of a locking
mechanism of the present invention in unopened
condition.

Figure 10B shows a perspective view of the locking
mechanism of 10A of the present invention in the
opened condition.

Figure 10C shows a perspective view of the locking
mechanism of 10A of the present invention in the
reclosed position.

Figure 11A shows a perspective view of a locking
mechanism of the present invention in unopened
condition.

Figure 11B shows a perspective view of the locking
mechanism of 11A of the present invention in the
opened condition.

Figure 12A shows a perspective view of a locking
mechanism of the present invention in unopened
condition.

Figure 12B shows a perspective view of the locking
mechanism of 12A of the present invention in the
opened condition.

Figure 12C shows a perspective view of the locking
mechanism of 12A of the present invention in the
reclosed position.

Figure 13 shows a perspective view of a locking
mechanism of the present invention in unopened
condition.

Figures 14 shows an alternative design of the
present invention.

Figures 15 shows another embodiment of the device
of the present invention. Figures 16A- | show other
embodiments of the device of the present invention
in cross sectional view.

Figure 17 shows the device of the present invention
in one potential application in which there is a sterile
to nonsterile connection.
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Figure 18 shows the device of the present invention
in one potential application in which there is a sterile
to sterile connection.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The present invention is a sterile fluid transfer
device, preferably in the form of a connector or a valve.
[0014] A first embodiment of the present invention is
shown in Figure 1. The device 2 is formed of a body 4
having a first end 6 and a second end 8. The body 4 also
has a bore 10 extending in this embodiment from the first
end 6 to the second end 8. The bore 10 as shown is
formed of three sections each with a different diameter.
There is the first bore section 12 which has a first set
diameter, a transition bore section and a second bore
section which has a second set diameter that is greater
than the first set diameter of the first bore section 12. The
transition bore section 14 is arranged between the first
and second bore sections 12, 16 and has an outwardly
tapering diameter along its length with the diameter of
the transition section 14 adjacent the first bore section
12 being equal to the first set diameter and the diameter
of the transition section 14 adjacent the second bore sec-
tion 16 being equal to the second set diameter. The di-
ameter of the transition section between the first and sec-
ond bore sections is preferably a linear outward progres-
sion between the two bore sections.

[0015] Contained within the bore is a plunger 18 which
has a shape corresponding to that of the bore 10. The
plunger has a first portion 20 having a diameter equal to
or less than that of the diameter of the first bore section,
a second plunger portion 22 having a diameter equal to
or less than that of the second bore section and a tran-
sitional portion 24 between the firstand the second plung-
er portions 20, 22 having an outwardly tapered diameter
between the first and second plunger portions 20, 22
equal to or less than the diameter of the transition bore
section 14. The plunger 18 also contains one or more
openings 26 in either the transitional portion 24 or the
first or second portions 20, 22 as well as a fluid channel
27 that forms a fluid connection to a downstream com-
ponent or tubing (not shown).

[0016] As shown, the farthest part 28 of the second
portion 22 contains a barb design 30 to connect to the
next downstream component. The plunger also contains
several preferable elements that are useful but not nec-
essary to the invention. Included among these are a cam
32 and a connector handle 34. The cam 32 rides in a
cam slot 36 formed in the body 4 and together is used to
limit the length of travel of the plunger 18 in the bore 10.
[0017] The device is shown in Figure 1 in the closed
position. One or more seals 38 are arranged along the
length of the plunger 18 to form a liquid tight seal between
various portions of the plunger 18 and the bore 10 when
they are in the closed or open positions. As shown the
seals 38 are contained in grooves 40.

[0018] The device 2 is attached to an upstream com-
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ponent or pipe by a sanitary flange 42 formed as part of
the body 4. In the closed position the flange 42 and the
farthestmost end of the first portion of the plunger 44 form
a face 46 against the rest of the system. The flange 42
can be attached to the upstream component or pipe by
a clamp such as a Tri-Clover™ fitting, Ladish™ fitting,
ClickClamp™ clamp or the like. This face 46 is capable
of withstanding steam treatment when the device is in
the closed position as will be described in more detail
below.

[0019] Figure 2 shows the device 2 of Figure 1 in the
open position. To the extent that the same reference
numbers apply to both Figures 1 and 2 they have been
kept the same.

[0020] In Figure 2, the plunger has been moved from
the closed position of Figure 1 to an open position. The
farthestmost end of the first portion of the plunger 44 has
been moved back from the face 46 providing a passage-
way 48 to the bore 10 and the one or more openings 26
and the fluid channel 27 forming a fluid connection be-
tween the upstream 50 and downstream sides 52 of the
device 2. As shown, the plunger is moved rearward or
downstream and rotated at the same time, as evidenced
by the movement of the cams 32 in the cam slot 36.
[0021] Figure 3 showsthe device 2 of Figure 1 mounted
to an upstream component 54, in this instance a "T" pipe
and a downstream component 56, in this instance a piece
of hose or plastic pipe. Also shown is liquid tight seal 58
formed between the flange of the device 2 and a flange
60 (clamp not shown).

[0022] Figure 4 and 5 show an embodiment of the
present device 61 in which there is no fluid passage
formed in the plunger. Instead, the body contains a port
62 which provides the fluid connection to the downstream
component 64, in this instance a piece of plastic piping.
As shown in the closed position, the farthestmost end 66
of the first portion 68 of the plunger 70 seals off the down-
stream side of the device 61 from the upstream compo-
nent 72. The port 62 is shown as being at a 90 degree
angle to the length of the body, but it may be any other
desired angle.

[0023] Asshownin Figure 5, when the device of Figure
4 is opened, the farthestmost end 66 of the first portion
68 of the plunger 70 has been moved back from the face
providing a passageway 74 to the bore 76 and the port
62 so as to provide fluid communication between the up-
stream component 72 and the downstream component
64 through the device 61.

[0024] As shown in Figures 1-5, the seals may be
mounted on the plunger of the device. Further, the seals
shown in Figures 1-5 are O-rings, either pre-formed and
retained within grooves on the plunger or formed in place
in the grooves of the plunger. However, if desired, differ-
ent configurations of seals and their placements can be
used. For example, Figure 6 shows some seals 80
formed on the plunger 82 with other seals 84 held in
grooves 86 in the inner surface of the bore 88.

[0025] Figure 7 shows an embodiment with a linear or

10

15

20

25

30

35

40

45

50

55

gland seal 90 that is retained within a groove 92 on the
inner wall of the body 94 and other seals 96 attached to
the plunger 98 in grooves 100.

[0026] Figure 8 shows a similar design to that of Figure
7 except that the gland seal 90 is formed on the outer
wall 91 of the plunger 98 and other seals 96 are attached
to the plunger 98 in grooves 100.

[0027] Asthisisdeviceis providedin asterile condition,
i.e. the interior of the system and any component con-
nected downstream of the device is pre-sterilized such
as with gamma radiation, ethylene gas or the like and
shipped in a sterile condition, some type of use indicator
would be helpful so one knows when a system has been
used and should therefore be replaced.

[0028] Figure 9a shows a first embodiment of an indi-
cator useful on the present invention. As shown in the
Figure 9a, the body section 102 distal from the steamable
face 104 has a series of one or more indentations or
locking recesses or fixed pawls 106. The plunger 108
has a mating detent 110 which is located in one of the
recesses before the device is sterilized. The device is
shipped in this sterile condition with the detent remaining
in the recess. In fact, the detent/recess combination
works to ensure thatthe device doesn’t accidentally open
due to vibration or handling during shipping.

[0029] The device is then taken from its sterile contain-
er in the closed position of 9a and attached by its face to
the system. The face is then steam sterilized. The device
is then opened by rotating the handle to an open position
as shown in Figure 9b.

[0030] When the device is closed after use, the handle
112 of the plunger 108 is capable of moving the detent
110 past the first recess and into the second recess 106
as shown in Figure 9c. This provides a visual indication
to the user that the device is no longer sterile. In addition,
it provides a manual indication to the user that the device
has been used as the detent 110 has to be turned past
the two recesses 106, each with an affirmative clicking
action before the device can be opened. Moreover, one
can design the walls of the farthermost (used condition)
recess 106 so that the movement out of the recess re-
quires an extraordinary amount of force to again indicate
to the user that the device has been used and shouldn’t
be reused.

[0031] Figure 10a shows another embodiment of an
indicator useful on the present invention. As shown in
the Figure 10a, the body section 113 distal from the
steamable face (not shown) has a series of one or more
indentations or locking recesses or fixed pawls 106 as
well as one or more breakaway tabs 114. The plunger
108 has a mating detent 110 which is located in one of
the recesses 106 before the device is sterilized as well
as abreaking bar 116. The deviceis shipped in this sterile
condition with the detent remaining in the recess and the
breaking bar being positioned behind the breakaway tab.
[0032] The device is then taken from its sterile contain-
er in the closed position of 10a and attached by its face
(not shown) to the system. The face is then steam ster-
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ilized. The device is then opened by rotating the handle
112 to an open position as shown in Figure 10b. In doing
so the breaking bar116 rotates past and over the break-
away tab 114, causing it to be bent over or removed al-
together.

[0033] When the device is closed after use, the handle
112 is capable of moving the detent 110 past the first
recess 106 and into the second recess 106A as shown
in Figure 10C.

[0034] Figures 11A and B show a plastic feature ex-
tending from the body that forms another breakaway (or
bend-away) indicator. Figure 11A, shows the valve in its
shipped (or pre-sterilized) position. It is intended that
when the valve is opened, this protruding feature will
break away or at least bend away from its original posi-
tion, thereby indicating that the valve has been actuated
and should not be used again once it has been subse-
quently closed. Figure11b shows the valve in the open
position, showing the tab feature as being bent.

[0035] Figure 12a shows another embodiment of an
indicator useful on the present invention. As shown in
the Figure 12a, the body section 113 distal from the
steamable face (not shown) has a series of one orinden-
tations or locking recesses or fixed pawls 106 as well as
one or more tab retainers 120. The plunger 108 has a
mating detent 110 which is located in one of the recesses
106 before the device is sterilized as well as a breakaway
or fold over tab 122. The device is shipped in this sterile
condition with the detent remaining in the recess and the
breaking bar being positioned behind the breakaway tab.
[0036] The device is thentaken from its sterile contain-
er in the closed position of 12a and attached by its face
(not shown) to the system. The face is then steam ster-
ilized. The device is then opened by rotating the handle
112 to an open position as shown in Figure 12b. In doing
so the tab 122 in tab retainer 120 rotates out of the re-
tainer 120, causing it to be bent over or removed alto-
gether.

[0037] When the device is closed after use, the handle
112 is capable of moving the detent 110 past the first
recess 106 and into the second recess 106A as shown
in Figure 12c with the tab 122 if it remains being bent up
and not being returning to the retainer 120.

[0038] As an alternative or in addition to any of the
mechanisms discussed above, as shown in Figure 13
one may use a shrink wrap indicator 130 over the device
or at least the handle portion 132 of the plunger 134 and
the surrounding body 136 of the device to indicate that
the device is in an unopened condition.

[0039] As an alternative to the face of the device as
shown in Figure 1, one may use afoil 160, metal or plastic,
such as PEI, PEEK, polysulphones, aluminum, stainless
steel and the like, adhered to the body portion 162 of the
face 164 and used to form the sterile seal as shown in
Figure 14. Itis then pierced or penetrated by the plunger
166 to establish a fluid flow. A rubber septum in lieu of
the foil could also be used. A scored surface can also be
used. The foil may be adhered in a variety of manners
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that are well known in the art such as heat sealing, vi-
bration welding such as ultrasonic welding, solventbond-
ing and through the use of adhesives such as epoxies
and urethanes.

[0040] Figure 15 shows another embodiment of the
present invention. In this embodiment the body of the
device is formed as an integral component of a pipe. Pref-
erably the pipe is made of a steam resistant plastic (de-
scribed below) or alternatively, it may be made of a metal
such as stainless steel so long as it contains the neces-
sary features of the present invention. The body can be
formed as an arm of the piece as shown. The plunger
(as shown being similarto thatof Figure 1)is theninserted
into the body of the piece.

[0041] Figures 16a - i show several other connectors
devices that fall within the present invention. Figure 16a
is similar to the valve design of Figure 14a. Itis comprised
of abody 180, and a plunger 181 contained with in a bore
182 of the housing. The plunger has a fluid channel185
connecting it in fluid communication to the rest of the
downstream side of the device and beyond. A face 183
is formed by the outermost portion of the body 180 and
plunger 181. Unlike the embodiment of Figure 1, the bore
182 is essentially linear as is the plunger 181. As shown,
the device is in its open position. The plunger 181 rather
than retracting into the bore 182, is extended out from
the bore to expose an opening or openings 184 so as to
create fluid communication between one end and the oth-
er end of the device.

[0042] Figure 16b shows a close up variant of the de-
sign of Figure 16a. In this variant, the opening 184b is
formed at a right angle to the fluid channel 185b only on
one side of the plunger.

[0043] Figures 16¢c and d show a close up cross-sec-
tional view of another embodiment. In this variant, the
upstreammost portion of the plunger 181c is in the form
of series of spring fingers 186. The plunger 181cis pulled
back into the bore 182c to open the device as shown in
Figure 16d. Fluid then flows into the bore 182c, into open-
ings 184c through the fluid channel 185c to the down-
stream component.

[0044] Figures 16e and f show a close up cross-sec-
tional view of another embodiment. In this variant, the
upstreammost portion of the plunger 181e is in the form
of compression nut 187. The plunger 181e is pulled back
into the bore 182e to open the device as shown in Figure
16f. Fluid then flows into the bore 182e, into openings
184e through the fluid channel 185e to the downstream
component.

[0045] Figure 16g shows another embodiment of the
present invention. In this design, the plunger 181g actu-
ally mounted to move laterally within the bore 182g of
the housing 180g in a push/pull fashion to open and close
the device. The face 183g is formed of the upstream end
of the body and the plunger 181g as shown.

[0046] Figure 16h shows a rotatable device with the
body 180h being formed of two pieces 188a and 188b.
The plunger 181his contained within a portion of the bore
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182h as shown. The plunger as shown is in 181h closed
position. The face 183h is formed by the upstreammost
portions of the plunger 181h and the body portion 188b.
Also as shown the upstream component is attached to
the plunger 181h. As the plungeris rotated fromiits closed
to its open position, the fluid channel 185h of the plunger
aligns with a fluid channel 189 of body portion 188b to
establish fluid communication through the device.
[0047] Figure 16i shows another variant of the rotation-
al design. Here the Plunger 181i is retained in the bore
182i of the body 180i by a groove 190 and abutment 191.
When the plunger 181i is rotated to its open position, fluid
may pass through the bore 182i into the fluid channel
185i through opening 184i.

[0048] Figure 17 shows the device of the present in-
vention in one potential application in which there is a
sterile to nonsterile connection. As shown the fluid trans-
fer device 200 of the embodiment shown in Figure 3 is
attached by its face (not shown) to a connection point
204 such as a "T" fitting on a process pipe 206 as shown.
A clamp 202 holds the adjoining and mating faces (not
shown, but see Figure 3 for details of the mating assem-
bly) of the device and the pipe 206 together in a liquid
tight arrangement. The exit of the device 208 here in the
form of a barb is connected to a tube 210 which in turn
is connected to a collection bag 212. In use, the device
200 is in a closed position and has the tube 210 and bag
212 connected to it. The device with the tube and bag
are then gamma sterilized (i.e. by gamma irradiation) or
otherwise sterilized.

[0049] The device with the tube and bag is then at-
tached to the pipe by the device face (not shown) by the
clamp 202. The face is then steam sterilized along with
the remainder of the system and is ready for use. When
it is desired to fill the bag 212, one simply opens the
device 200 by rotating the handle 219 which moves the
plunger (notshown) away from the face creating an open-
ing into the bore for the fluid to flow out the exit 208
through tube 210 and into the bag 212. Once the bag
212 s full, the handle is rotated the opposite direction to
close the bore to the fluid. The bag 212 can then be closed
off via a clamp or hemostat (not shown) and removed for
further processing or use.

[0050] Figure 18 shows a system using the device of
the present invention wherein two sterile devices can be
connected together. As shown, one can use a connector
300 formed of four interconnecting arms302 a, b, ¢ and
d the end of each arm 302 a, b, ¢c and d having a mating
flange 304 a, b, ¢ 9 and d. a first sterile transfer device
306 of the present b invention in attached to arm 302a
and a second device 308 is attached to a second arm
302b. A live steam line 310 is attached to arm 302c and
a steam/condensate trap 312 is attached to arm 302d.
Alternatively, one could attach a sterile barrier filter as
taught by PCT/US01/47425, filed December 3, 2001 and
available from Millipore Corporation of Bedford, Massa-
chusetts to arm 302d to remove the condensate after
steaming.
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[0051] Devices 306 and 308 are attached to other com-
ponents of the system (not shown) and as with the em-
bodiment of Figure 14 are presterilized such as with gam-
ma radiation before assembly the connector 300.
[0052] After assembly, steam enters through line 310
to sterilize the entire interior of connector 300 and the
steamable faces of the devices 306 and 308. The steam
is then shut off and the steam/condensate is removed to
the trap 312 which is then shut off from the connector
300. Devices 306 and 308 are then opened to form a
sterile to sterile connection between them.

[0053] Other uses will be found for these devices. For
example, they can be used to isolate a steam fragile com-
ponent, such as some filters with steam sensitive mem-
branes, in a process line. The filter especially in the form
of a disposable capsule can be attached to the device
and presterilized (such as by gamma). The device can
then be connected to the line which is then steam steri-
lized and the device is then opened to provide fluid flow
to the filter. If desired the inlet and outlet of the filter can
contain such devices the outermost ends of which have
the steam sterilizable face. Alternatively, a device can be
attached to each end of a length of tube to form a sterile
transfer pipe. Other uses can also be made of the present
invention. Additionally, the connector of the present in-
vention can be connected or actually molded into a dis-
posable plastic container such as disposable process
bag for the manufacture and transfer of biotech products.
Such bags are readily available from companies such as
Hyclone of Utah and Stedim of France.

[0054] The device is formed a plastic material and may
be formed by machining the body and plunger assem-
blies and then applying the necessary seals and the like,
or preferably by molding the body and the plunger sep-
arately and assembling them together with the necessary
seals and other components.

[0055] The device may be made of any plastic material
capable of withstanding in line steam sterilization. The
temperature and pressure of such sterilization is typically
about 121°C and 1 bar above atmospheric pressure. In
some instances, it may be desirable to use even harsher
conditions such as 142°C and up to 3 bar above atmos-
pheric pressure. The body and at least the face of the
plunger should be capable of withstanding these condi-
tions. Preferably, the entire device is made of the same
material and is capable of withstanding these conditions.
Suitable materials for this device include but are not lim-
ited to PEI (polyetherimide), PEEK, PEK, polysulphones,
polyarlysulphones, polyalkoxysulphones, polyethersul-
phones, polyphenyleneoxide, polyphenylenesulphide
and blends thereof. Alternatively, one can make the face
portion from ceramic or metal inserts alone or that are
overmolded with a plastic cover One can also form a
polymeric face with a metal outer layer using plasma
coating processes.

[0056] The seats of the presentinvention can be made
of a variety of materials typically used for making resilient
seals. These materials include but are not limited to nat-
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ural rubber, synthetic rubbers, such as silicone rubbers,
including room temperature vulcanizable silicone rub-
bers, catalyzed (such as by platinum catalysts) silicone
rubbers and the like, thermoplastic elastomers such as
SANTOPRENE ® elastomers, polyolefins such as poly-
ethylene or polypropylene, especially those containing
gas bubbles introduced either by a blowing agent or en-
trained gas such as carbon dioxide, PTFE resin, thermo-
plastic perfluoropolymer resins such as PFA and MFA
resins available from Ausimont, USA of Thorofare, New
Jersey and E.I. DuPont de Nemours of Wilmington, Del-
aware, urethanes, especially closed cell foam urethanes,
KYNAR® PVDF resin, VITON® elastomer, EPDM rub-
ber, KALREZ resin and blends of the above.

[0057] Suitable materials for molded in place seals can
be curable rubbers, such as room temperature vulcaniz-
able silicone rubbers, thermoplastic elastomers such as
SANTOPRENE ® elastomers, polyolefins such as poly-
ethylene or polypropylene, especially those containing
gas bubbles introduced either by a blowing agent or en-
trained gas such as carbon dioxide and elastomeric fluor-
opolymers

[0058] Other materials used in the devices should also
be FDA grade components such as FDA grade silicones,
PTFE resins and the like.

[0059] The present invention provides a sterile and
steam sterilizable connecting device for fluid transfer. It
may be single actuation (one open one close) or it may
be multiple actuations with a single sterile connection
(multiple openings and closings so long as the sterile
connection upstream and downstream is maintained).
Additionally, with the use of multiple seals or seals of long
length, one is able to ensure that the sterility of the device
is maintained even with multiple actuations.

Claims

1. A sterile transfer device (2) for fluids in the form of a
connector or valve for use in the pharmaceutical and
biopharmaceutical industry, comprising:

a body (4) having a bore (10) formed through at
least a portion of its interior, the body (4) having
a first end (6) containing a face designed to be
attached to an upstream component (54;72);

aplunger (18;70;108) contained within the bore,
said plunger having a first end and being mov-
able within the bore, wherein said first end of
said plunger (18;70;108), when in a closed po-
sition, is in alignment with said face of said first
end (6) of said body (4), which combined form
a surface (46;104) capable of withstanding
steam sterilization and a sterile barrier against
the environment to the rest of the interior of said
body (4) and said plunger (18;70;108), and
wherein, when in an open position, said plunger
(18;70;108) allows passage of fluid from said
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first end (6) of said body (4) to a fluid channel
(27;185) that forms a fluid connection to a down-
stream component or tubing;

atleasttwo seals (38) arranged along the length
of the plunger (18;70;108) to, respectively, form
a fluid tight seal at the first end (6) in the closed
position and between various portions of the
plunger (18;70;108) and the bore (10) when in
the closed and open positions;

a cam slot (36) formed in the body (4); and

a cam (32) provided on said plunger
(18;70;108), wherein said cam (32) rides in said
cam slot (36) such that a rearward and forward
movement between the open position and the
closed position and a rotation of said plunger
(18;70;108) within said bore (10) is defined.

The device of claim 1 wherein said cam (32) and
said cam slot (36) together are used to limit the length
of travel of said plunger (18) within saod bore (10).

The device of claim 1 or 2 wherein said plunger
(18;70;108) comprises a handle (34;112;219) for
moving said plunger (18;70;108) within said bore
(10).

The device of any one of claims 1 to 3 wherein the
bore (10) is a central bore formed through the entire
length of the body (4).

The device of any one of claims 1 to 4 wherein said
face of said first end (6) of said body (4) is in the form
of a sanitary flange (42).

The device of any one of claims 1 to 5 wherein
said first end (6) defines an upstream side of the
device; and

said plunger (18;70;108) is movable between the
closed position, in which no fluid communication is
created through the device between said upstream
side of the device and a downstream side of the de-
vice, and an open position in which such fluid com-
munication through the device is created, wherein
said downstream side of the device is adapted to be
connected to a downstream component (56;64;210)
and is defined by a port (30;62;208) on said body (4)
or said plunger, respectively, downstream of said
first end (6) of said body (4).

The device of claim 6 wherein said port (30;62;208)
is connectable to a tube (56;64;210).

The device of claim 7 wherein said port (30;62;208)
is in the form of a barb for attaching the tube
(56;64;210).

The device of any one of claims 1 to 8 wherein the
plunger and/or the body is/are formed of a plastic
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selected from the group consisting of polyetherim-
ides (PEI), PEEK, PEK, polysulphones, polyarylsul-
phones, polyalkoxysulphones, polyethersulphones,
polyphenyleneoxide, polyphenylenesulphide and
blends thereof.

The device of any one of claims 1 to 9 wherein the
first end (6) containing the face of the body (4) has
a liquid impermeable steam resistant layer attached
to it, preferably selected from the group consisting
of plastic and metal foils, more preferably selected
from the group consisting of PEI, PEEK, polysul-
phones, aluminum and stainless steel.

The device of any one of claims 1 to 9 wherein the
first end (6) containing the face of the body (4) is
made from ceramic or metal inserts, alone or over-
molded wirth a plastic cover.

The device of any one of claims 1 to 11 wherein the
device is a disposable device.

The device of claim 1, wherein the device contains
aport (62) formed between the firstend and a second
end of the body.

The device of claim 13, wherein the port (62) is
formed at an angle to a length of the body, preferably
at an 90 degree angle.

The device of claim 13, further comprising a pas-
sageway (74) between the bore (76) and a portion
of the plunger (70) to the port (62).

The device of claim 13, wherein the port (62) is con-
nectable to a downstream component.

The device of claim 13, wherein the port (62) is
formed on the body.

The device of claim 1, wherein the port is formed on
the plunger (18) and farthest away from the first end
(6) of the body (4).

The device of claim 1, wherein the first end of the
body is formed of a polymeric face with a metal outer
layer.

The device of claim 1, wherein the plunger is ar-
ranged to tightly seal the second end of the body.

The device of claim 1, wherein said bore comprises
a first bore section proximate said first end, having
a first diameter, a second bore section having a sec-
ond bore diameter larger than said first diameter
downstream from said first bore section, and a tran-
sition bore section between said first and second
bore sections, and wherein said plunger has a shape
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corresponding to that of said bore.

The device of claim 1, wherein the plunger, when in
an open position, is moved back from the first end
of the body to provide a fluid connection between
the upstream and downstream components.

The device of claim 22, wherein the plunger is ar-
ranged to seal off the downstream component from
the upstream component.

The device of claim 1, wherein the plunger, when in
an open position, is moved back from the first end
of the body to provide a passageway to the bore.

The device of claim 1, further including a filter in fluid
communication with the bore, the filter having steam
sensitive membranes.

The device of claim 1, wherein the body includes a
second end connectable to a downstream compo-
nent.

The device of claim 26, wherein the downstream
component being at least one of a bag, a sterile con-
nector, a sanitary flange, a tube, a filter, or a pipe.

The device of claim 1, wherein the body is formed
of a steam resistant material.

A process for the sterile transfer of fluids, comprising:

providing a presterilized sterile transfer device
(2) for fluids as defined in any one of claims 1
to 28;

attaching the face of the first end (6) of the body
ofthe transfer device to an upstream component
(54;72) and connecting a downstream side of
the device to a downstream component
(56;64;210);

steam sterilizing the first end of the plunger
(18;70;108), while in a closed position, and the
face of the first end (6) of the body (4); and
moving the plunger (18;70;108) to an open po-
sition in which a fluid communication through
the transfer device is created from the first end
to the downstream component (56;64;210).

Patentanspriiche

1.

Eine sterile Ubertragungsvorrichtung (2) fiir Fluide
in der Form eines Verbinders oder Ventils zur Ver-
wendung in der pharmazeutischen und biopharma-
zeutischen Industrie, mit:

einem Korper (4) mit einer Bohrung (10), die
durch mindestens einen Abschnitt seines Inne-
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ren ausgebildet ist, wobei der Kérper (4) ein ers-
tes Ende (6) besitzt, das eine Flache enthalt, die
ausgestaltet ist, um an einer stromaufseitigen
Komponente (54;72) angebracht zu werden,
einem Kolben (18;70;108), der in der Bohrung
aufgenommen ist, wobei der Kolben ein erstes
Ende besitzt und in der Bohrung bewegbar ist,
wobei das erste Ende des Kolbens (18;70;108)
in einer SchlieRposition sich in Ausrichtung mit
der Flache des ersten Endes (6) des Korpers
(4) befindet, die zusammen eine Oberflache
(46;104) bilden, die einer Dampfsterilisation wi-
derstehen kann, und eine sterile Barriere gegen-
Uber der Umgebung bezlglich dem Rest des
Inneren des Korpers (4) und dem Kolben
(18;70;108) bilden, und wobei, in einer Offenpo-
sition, der Kolben (18;70;108) einen Durchgang
von Fluid von dem ersten Ende (6) des Korpers
(4) zu einem Fluidkanal (27;185) erlaubt, der ei-
ne Fluidverbindung zu einer stromabwartigen
Komponente oder Rohrleitung bildet,
zumindest zwei Dichtungen (38), die entlang der
Lange des Kolbens (18;70;108) angeordnet
sind, um jeweils eine flissigkeitsdichte Abdich-
tung an dem ersten Ende (6) in der SchlieRpo-
sition und zwischen verschiedenen Abschnitten
des Kolbens (18;70;108) und der Bohrung (10)
in den SchlieR- und Offenpositionen zu bilden,
einem in dem Korper (4) ausgebildeten Steuer-
kurvenschlitz (36), und

einer Steuerkurve (32), die an dem Kolben
(18;70;108) vorgesehen ist, wobei die Steuer-
kurve (32) sich in dem Steuerkurvenschlitz (36)
bewegt, so dass eine Rickwarts- und Vorwarts-
bewegung zwischen der Offenposition und der
SchlieBposition und eine Rotation des Kolbens
(18;70;108) in der Bohrung (10) definiert ist.

Die Vorrichtung gemaR Anspruch 1, wobei die Steu-
erkurve (32) und der Steuerkurvenschlitz (36) zu-
sammen verwendet werden, um die bewegungslan-
ge des Kolbens (18) in der Bohrung (10) zu begrenz-
en.

Die Vorrichtung gemal Anspruch 1 oder 2, wobei
derKolben (18;70;108) einen Handgriff (34;112;219)
zum Bewegen des Kolbens (18;70;108) in der Boh-
rung (10) aufweist.

Die Vorrichtung gemafR einem der Anspriiche 1 bis
3, wobei die Bohrung (10) eine zentrale Bohrung ist,
die durch die gesamte Lange des Korpers (4) aus-
gebildet ist.

Die Vorrichtung gemaf einem der Anspriiche 1 bis
4, wobei die Flache des ersten Endes (6) des Kor-
pers (4)in der Form eines Sanitarflansches (42) aus-
gestaltet ist.
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Die Vorrichtung gemaR einem der Anspriiche 1 bis
5, wobei

Das erste Ende (6) eine stromaufwartige Seite der
Vorrichtung definiert, und

der Kolben (18;70;108) zwischen der Schlie3positi-
on, in welcher keine Fluidverbindung durch die Vor-
richtung zwischen der stromaufwartigen Seite der
Vorrichtung und einer stromabwartigen Seite der
Vorrichtung gebildet ist, und einer Offenposition, in
welcher eine solche Fluidverbindung durch die Vor-
richtung gebildet ist, bewegbar ist, wobei die strom-
abwartige Seite der Vorrichtung eingerichtet ist, um
mit einer stromabwartigen Komponente (56;64;210)
verbunden zu werden, und durch einen Anschluf}
(30;62;208) an dem Korper (4) oder dem Kolben,
jeweils stromab dem ersten Ende (6) des Koérpers
(4), definiert ist.

Die Vorrichtung gemafR Anspruch 6, wobei der An-
schluf? (30;62;208) mit einem Rohr bzw. Schlauch
(56;64;210) verbindbar ist.

Die Vorrichtung gemafR Anspruch 7, wobei der An-
schluf} (30;62;208) in der Form eines Widerhakens
zum Anbringen des Rohrs bzw. Schlauchs
(56;64;210) ausgebildet ist.

Die Vorrichtung gemaR einem der Anspriiche 1 bis
8, wobei der Kolben und/oder der Kérper aus einem
Kunststoff gebildet ist/sind, der aus der folgenden
Gruppe ausgewahlt ist, welche besteht aus: Polye-
therimiden (PEI), PEEK, PEK, Polysulfonen, Polya-
rylsulfonen, Polyalkoxysulfonen, Polyethersulfonen,
Polyphenylenoxiden, Polyphenylensulfiden und Mi-
schungen davon.

Die Vorrichtung gemaR einem der Anspriiche 1 bis
9, wobei das die Flache aufweisende erste Ende (6)
des Korpers (4) eine flissigkeitsundurchlassige,
dampffeste Lage daran angebracht hat, vorzugswei-
se ausgewahlt aus der Gruppe bestehend aus Kun-
stoff- und Metallfolien, weiter bevorzugt ausgewahlt
aus der Gruppe bestehend aus PEI, PEEK, Polysul-
fonen, Aluminium und Edelstanhl.

Die Vorrichtung gemaR einem der Anspriiche 1 bis
9, wobei das die Flache aufweisende erste Ende (6)
des Korpers (4) aus Keramik- oder Metalleinsatzen,
allein oder Gberformt mit einer Kunststoffabdeckung,
gemacht ist.

Die Vorrichtung gemaR einem der Anspriiche 1 bis
11, wobei die Vorrichtung eine Einwegvorrichtung
ist.

Die Vorrichtung gemaf Anspruch 1, wobei die Vor-
richtung einen Anschluf} (62) aufweist, der zwischen
dem ersten Ende und einem zweiten Ende des Kor-
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pers ausgebildet ist.

Die Vorrichtung gemafl Anspruch 13, wobei der An-
schluf® (62) unter einem Winkel zu einer Lange des
Korpers, vorzugsweise unter einem 90-Grad-Winkel
ausgebildet ist.

Die Vorrichtung gemaR Anspruch 13, ferner mit ei-
nem Durchgang (74) zwischen der Bohrung (76) und
einem Abschnitt des Kolbens (70) zu dem Anschluf?
(62).

Die Vorrichtung gemafl Anspruch 13, wobei der An-
schluf (62) mit einer stromabwéartigen Komponente
verbindbar ist.

Die Vorrichtung gemaf Anspruch 13, wobei der An-
schluf (62) an dem Kérper ausgebildet ist.

Die Vorrichtung gemaR Anspruch 1, wobei der An-
schluf® an dem Kolben (18) und am weitesten ent-
fernt von dem ersten Ende (6) des Korpers (4) aus-
gebildet ist.

Die Vorrichtung gemaf Anspruch 1, wobei das erste
Ende des Korpers aus einer Polymerflache mit einer
Metall-Aufl3enlage ausgebildet ist.

Die Vorrichtung gemaf Anspruch 1, wobei der Kol-
benangeordnetist, um das zweite Ende des Korpers
dicht abzuschlieRen.

Die Vorrichtung gemaR Anspruch 1, wobei die Boh-
rung einen ersten Bohrungsabschnitt nahe dem ers-
ten Ende, der einen ersten Durchmesser besitzt, ei-
nen zweiten Bohrungsabschnitt, der einen zweiten
Durchmesser besitzt, welcher grofRerist als der erste
Durchmesser, stromab von dem ersten Bohrungs-
abschnitt, und einen Ubergangs-Bohrungsabschnitt
zwischen den ersten und zweiten Bohrungsab-
schnitten besitzt, und wobei der Kolben eine Form
entsprechend der der Bohrung aufweist.

Die Vorrichtung gemaf Anspruch 1, wobei der Kol-
ben, wenn er in einer Offenposition ist, von dem ers-
ten Ende des Korpers zurlickbewegt wird, um eine
Fluidverbindung zwischen den stromaufwartigen
und stromabwartigen Komponenten herzustellen.

Die Vorrichtung geman Anspruch 22, wobei der Kol-
ben angeordnet ist, um die stromabwartige Kompo-
nente von der stromaufwartigen Komponente abzu-
schlielRen.

Die Vorrichtung gemaf Anspruch 1, wobei der Kol-
ben, wenn er in einer Offenposition ist, von dem ers-
ten Ende des Korpers zuriickbewegt wird, um einen
Durchgang zu der Bohrung herzustellen.
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Die Vorrichtung gemaR Anspruch 1, ferner miteinem
Filter in Fluidverbindung mit der Bohrung, wobei der
Filter dampfempfindliche Membranen besitzt.

Die Vorrichtung gemafR Anspruch 1, wobei der Kor-
per ein zweites Ende besitzt, das mit einer stromab-
wartigen Komponente verbindbar ist.

Die Vorrichtung gemaR Anspruch 26, wobei die
stromabwartige Komponente zumindest eine von ei-
nem Beutel, einem sterilen Verbinder, einem Sani-
tarflansch, einem Schlauch, einem Filter oder einem
Rohr ist.

Die Vorrichtung gemafR Anspruch 1, wobei der Kor-
per aus einem dampfresistenten Material geformtist.

Ein Verfahren zur sterilen Ubertragung von Fluiden
mit:

Vorsehen einer vorsterilisierten sterilen Uber-
tragungsvorrichtung (2) fur Fluide gemaf einem
der Anspriiche 1 bis 28,

Anbringen der Flache des ersten Endes (6) des
Kérpers der Ubertragungsvorrichtung an einer
stromaufwartigen Komponente (54;72) und Ver-
binden einer stromabwaértigen Seite der Vorrich-
tung mit einer stromabwartigen Komponente
(56;64;210),

Dampf-Sterilisieren des ersten Endes des Kol-
bens (18;70;108), wahrend er in einer
SchlieRBposition ist, und der Flache des ersten
Endes (6) des Korpers, und

Bewegen des Kolbens (18;70;108) in eine Of-
fenposition, in der eine Fluidverbindung durch
die Ubertragungsvorrichtung von dem ersten
Ende zu der stromabwartigen Komponente
(56;64;210) hergestellt wird.

Revendications

Dispositif de transfert stérile (2) pour fluides se pré-
sentant sous la forme d’un connecteur ou d’une val-
ve, destiné a étre utilisé dans I'industrie pharmaceu-
tique et biopharmaceutique, comprenant :

un corps (4) ayant un alésage (10) formé a tra-
vers au moins une partie de son intérieur, le
corps (4) ayant une premiére extrémité (6) con-
tenant une face congue pour étre fixée sur un
composant en amont (54 ; 72) ;

un piston plongeur (18 ; 70 ; 108) contenu a I'in-
térieur de l'alésage, ledit piston plongeur ayant
une premiére extrémité et étant mobile dans
I'alésage, dans lequel ladite premiere extrémité
dudit piston plongeur (18 ; 70 ; 108), lorsqu’il est
dans une position fermée, est en alignement
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avec ladite face de ladite premiére extrémité (6)
dudit corps (4) qui combinées, forment une sur-
face (46 ; 104) capable de résister a la stérilisa-
tion a la vapeur et une barriére stérile contre
'environnement par rapport au reste de l'inté-
rieur dudit corps (4) et dudit piston plongeur (18 ;
70 ; 108), et dans lequel, lorsqu’il est dans une
position ouverte, ledit piston plongeur (18 ; 70 ;
108) permet le passage du fluide de ladite pre-
miére extrémité (6) dudit corps (4) a un canal de
fluide (27 ; 185) qui forme un raccordement de
fluide par rapport a un composant ou tube en
aval ;

au moins deux joints d’étanchéité (38) agencés
le long de la longueur du piston plongeur (18 ;
70 ; 108) pour former respectivement un joint
d’étanchéité étanche au fluide, au niveau de la
premiére extrémité (6), dans la position fermée
et entre différentes parties du piston plongeur
(18 ; 70 ; 108) et de l'alésage (10) lorsqu’il est
dans les positions fermée et ouverte ;

une fente de came (36) formée dans le corps
(4); et

une came (32) prévue sur ledit piston plongeur
(18 ;70 ;108), dans lequel ladite came (32) che-
vauche ladite fente de came (36) de sorte que
I'on définit un mouvement vers l'arriére et vers
l'avant entre la position ouverte et la position
fermée etune rotation dudit piston plongeur (18 ;
70 ; 108) dans ledit alésage (10).

Dispositif selon la revendication 1, dans lequel ladite
came (32) et ladite fente de came (36) sont utilisées
ensemble pour limiter la longueur de déplacement
dudit piston plongeur (18) a I'intérieur dudit alésage
(10).

Dispositif selon la revendication 1 ou 2, dans lequel
ledit piston plongeur (18 ; 70 ; 108) comprend une
poignée (34 ; 112 ; 219) pour déplacer ledit piston
plongeur (18 ; 70 ; 108) a l'intérieur dudit alésage
(10).

Dispositif selon 'une quelconque des revendications
1a 3, dans lequel I'alésage (10) est un alésage cen-
tral formé sur toute la longueur du corps (4).

Dispositif selon 'une quelconque des revendications
1 a 4, dans lequel ladite face de ladite premiére ex-
trémité (6) dudit corps (4) se présente sous la forme
d’une bride sanitaire (42).

Dispositif selon 'une quelconque des revendications
1 a5, dans lequel :

ladite premiere extrémité (6) définit un cété en
amont du dispositif ; et
ledit piston plongeur (18 ; 70 ; 108) est mobile
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entre la position fermée dans laquelle aucune
communication de fluide n’est créée a travers le
dispositif entre ledit c6té en amont du dispositif
et un coté en aval du dispositif, et une position
ouverte dans laquelle cette communication de
fluide a travers le dispositif est créée, dans le-
quel ledit coté en aval du dispositif est adapté
pour étre raccordé a un composant en aval (56 ;
64 ; 210) et est défini par un orifice (30 ; 62 ;
208) sur ledit corps (4) ou ledit piston plongeur,
respectivement, en aval de ladite premiére ex-
trémité (6) dudit corps (4).

Dispositif selon la revendication 6, dans lequel ledit
orifice (30 ; 62 ; 208) peut étre raccordé a un tube
(56 ; 64 ; 210).

Dispositif selon la revendication 7, dans lequel ledit
orifice (30 ; 62 ; 208) se présente sous la forme d’'un
ardillon pour fixer le tube (56 ; 64 ; 210).

Dispositif selon'une quelconque des revendications
1 a 8, dans lequel le piston plongeur et/ou le corps
est/sont formé(s) a partir d’'un plastique sélectionné
dans le groupe comprenant les polyétherimides
(PEI), le PEEK, le PEK, les polysulfones, les polya-
rylsulfones, les polyalkoxylsulfones, les polyéther-
sulfones, les oxydes de polyphényléne, les polysul-
fures de phényléne et leurs mélanges.

Dispositif selon'une quelconque des revendications
129, danslequel la premiére extrémité (6) contenant
la face du corps (4) a une couche résistante a la
vapeur imperméable au liquide fixée sur cette der-
niere, de préférence sélectionnée dans le groupe
comprenant les feuilles de plastique et de métal, en-
core de préférence sélectionnée dans le groupe
comprenant le PEI, le PEEK, les polysulfones, I'alu-
minium et I'acier inoxydable.

Dispositif selon'une quelconque des revendications
129, danslequel la premiére extrémité (6) contenant
la face du corps (4) est réalisée a partir d’inserts en
céramique ou en métal, seuls ou surmoulés avec un
revétement en plastique.

Dispositif selon'une quelconque des revendications
1 a 11, dans lequel le dispositif est un dispositif je-
table.

Dispositif selon larevendication 1, dans lequel le dis-
positif contient un orifice (62) formé entre la premiére
extrémité et une seconde extrémité du corps.

Dispositif selon la revendication 13, dans lequel I'ori-
fice (62) est formé a un angle par rapport a une lon-
gueur du corps, de préférence a un angle de 90 de-
gres.
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Dispositif selon la revendication 13, comprenant en
outre une voie de passage (74) entre 'alésage (76)
et une partie du piston plongeur (70), vers l'orifice
(62).

Dispositif selon la revendication 13, dans lequel I'ori-
fice (62) peut étre raccordé a un composant en aval.

Dispositif selon la revendication 13, dans lequel I'ori-
fice (62) est formé sur le corps.

Dispositif selon la revendication 1, dans lequel I'ori-
fice est formé sur le piston plongeur (18) et le plus
a distance de la premiéere extrémité (6) du corps (4).

Dispositif selon la revendication 1,dans lequella pre-
miere extrémité du corps est formée avec une face
polymeére avec une couche externe métallique.

Dispositif selon larevendication 1, dans lequel le pis-
ton plongeur est agencé pour sceller de maniére
étanche la seconde extrémité du corps.

Dispositif selon la revendication 1, dans lequel ledit
alésage comprend une premiére section d’alésage
a proximité de ladite premiere extrémité, ayant un
premier diamétre, une seconde section d’alésage
ayant un second diametre d’alésage supérieur audit
premier diamétre en aval de ladite premiére section
d’alésage, et une section d’alésage de transition en-
tre lesdites premiére et seconde sections d’alésage,
et dans lequel ledit piston plongeur a une forme cor-
respondant a celle dudit alésage.

Dispositif selon larevendication 1, dans lequel le pis-
ton plongeur, lorsqu’il est dans une position ouverte,
est ramené de la premiere extrémité du corps pour
fournir un raccordement de fluide entre les compo-
sants en amont et en aval.

Dispositif selon la revendication 22, dans lequel le
piston plongeur est agencé pour isoler le composant
en aval du composant en amont.

Dispositif selon larevendication 1, dans lequel le pis-
ton plongeur, lorsqu’il est dans une position ouverte,
est ramené de la premiere extrémité du corps pour
fournir une voie de passage a l'alésage.

Dispositif selon la revendication 1, comprenant en
outre un filtre en communication de fluide avec I'alé-
sage, le filtre ayant des membranes sensibles a la
vapeur.

Dispositif selon la revendication 1, dans lequel le
corps comprend une seconde extrémité pouvant
étre raccordée a un composant en aval.
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Dispositif selon la revendication 26, dans lequel le
composant en aval étant au moins I'un parmi un sa-
chet, un connecteur stérile, une bride sanitaire, un
tube, un filtre ou un tuyau.

Dispositif selon la revendication 1, dans lequel le
corps est formé avec un matériau résistant a la va-
peur.

Procédé pour le transfert stérile de fluides, compre-
nant les étapes consistant a :

prévoir un dispositif de transfert stérile (2) pré-
stérilisé pour fluides selon'une quelconque des
revendications 1 a 28 ;

fixerla face de lapremiére extrémité (6) du corps
du dispositif de transfert sur un composant en
amont (54 ; 72) et raccorder un c6té en aval du
dispositif a un composant en aval (56 ; 64 ;
210) ;

stériliser a la vapeur la premiére extrémité du
piston plongeur (18 ; 70; 108), alors qu’il est
dans une position fermée, et la face de la pre-
miere extrémité (6) du corps (4) ; et

déplacer le piston plongeur (18 ; 70 ; 108) dans
une position ouverte dans laquelle une commu-
nication de fluide a travers le dispositif de trans-
fert est créée de la premiere extrémité au com-
posant en aval (56 ; 64 ; 210).
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